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(54) HEAT STORAGE TANK 

(57) Abstract 

PROBLEM TO BE SOLVED: To reduce the 
manufacturing cost of a heat storage tank by eliminating 
an electrical valve. 

SOLUTION: The density of a first valve body 119 Is made 
greater than the density of the cooling water, and the 
density of a secondary valve body 120 is made less than 
the density of the cooling water. As a resuft, a first 
and second valve ports 119a, 120a (an inlet passage 
118a, an outlet passage 116b) are opened by the 
dynamic pressure, when the dynamic pressure exerts on 
the first and secondary valve bodies 119, 120 and the 
first and second valve ports 1 19a, 120a (the inlet 
passage 118a, the outlet passage 118b) are closed due 
to its own weight for the first valve body and by the 
buoyancy for the second valve body, when there is no 
dynamic pressure. Therefore, since the electrical valve 
can be eliminated, the manufacturing cost of the heat 
storage tank can be reduced. 
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1 6 J: OT^fiiJtcii. t fc t SKA 

ae&i 1 5^#&n±^c[£]*tT? y**#i i own 

l 7?$ ? E13:£tiT^&o 

[0 0 4 6] ^LT, iO*ia*«^|»jt*l 1 7K 
14. H3K7jrf J^K. *OJ**#fflfcRa-r*#»fl 
CD^I 1 7 a >^J&£ftTi3 0. -ft^ 1 1 7 a 14, 
^fi*S^KlL«l 1 7o«tt**Krti*dKfcr* 

[0 0 4 7] fc r^>-e. H2 11 8 {4SfiAa£& 1 1 

5K»£&riArL#;i£&i i8a. ao f *2/<-f ^auw 

l l 4 (SfLffiiigS) ca^^SttiMl l 8 hZMfc-f 
*t-fo ) tlPotftMl 18a, 118 b 

gS/^ySH8c, 1 1 8d«^^-)y> 

^"C&O. 1 0f4/Wv>^l 

[0 0 4 8] ft is, >^v>^l 1 8 14, ®2/W^SB 
#114 tra»ft*tjK^TjSJg$nT*5«3. *2/<>f ^ 
SMtfl 1 4*4. 1 8£*>*2M£l 1 0 1: 

Hgi-^-^tcj: ^^Kffi^KibKl 1 7 £/^v> 
^1 1 8ti:Rin/:tt!St4otl5ESii-&o 

[0 0 4 9] i/:, 11 9t±itAiIS&l 1 8 a SrBBBB"t 

*u >7-?u- btto*i##-c**), io*i##i 

1 9*4^ ^7K^<t^^jEm±Ol6EE^T^1B!l^^» 
1##1 1 9^ftfflLfct§^«»Aa»l 1 8.a£gg 
»EE4*0f36BE*iBOt §U«SKAa»l 1 8 a*PB 

[oo5o] A*»^i±, 9 1 9 izx fymmz 

tl&miftn 1 1 9 aOHPgd 1 *:»1##1 1 9 <D 
ftgtttD 1 «t 0'hS< Lt^l^l 19t*l#P 
1 1 9 aJ:-»)±*«li:Eini:tti:, » 1 #ff 1 1 
9oaPKS:^fll*^«fSJ:*)*i< Ut*= 1 . 6 4) 

[0 0 5.1 ] £*IKJ: *). ^2^>/2 4 O^ftLt 
**P***SEai-* k > » 1 ftfc 1 19 <OT*«U»EE*« 
fis/H1-&<?rC. d4tc^i-i:9^> 1 9**± 

Mn:»LT|l#P119a (XXaRl 1 5) # 
HKo itttw. *2#>^2 4 O^fSEjh-t^t. ^1## 
1 1 9 0T*«^tt£E* t ftfflL4<4-60-C. HI 2 IZtf 
t^i:, »1##1 1 9**ittrJ:d^T*«U»»L 
rm 1 #P 1 1 9 atfMChtlZo 

[0 0 5 2] H 1 1 19a * ? » 1 #1$ 1 1 9 

*)ffl £btlfzikmiz&^Xl±, »1##1 1 9 
SX^iPTKoeatc i^E^lcJ: »3SKAae&l l 8 a 

(»1 119a) ^RBCfetLiO-C. SAMl 1 
8 a (ll^ni 1 9 a) Zmm^ffl C ^> r t 
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[0 0 5 3] Ztz. 12 OliSEmiiKl 1 8 b^ggPfll" 
2 #flrt?*ij, :o*2##i.2 0ii, ^iP 
*^J:-&Bf5effiJa±0»ffi**±*fl*fe»2#fl:i 2 0 

5feffi**tOi:S*c«i*aiiittl 18btrHC«J:?C« 

[0 0 5 4] JMM&Kli. «2#ttl 2 OK* QPIHS 
*t&^2:frP 1 2 0 aOHPSd-2 «:*2##1 2 0 O 
*1**ttD 2 LT*2##1 20i§2#P 

1 2 0 a J: ») T*I »: Ef t * i 1 1: , * 2 1 2 w 
0O»K***P*O*KJ:0/hS< (JtS=0. 9 8) 

[0 0 5 5] £*UCi »K *2#>^2 4 OWKlU 
i:, ^2#^1 2 0*>±#«KIKE** 

*1J:8»LT*2#P 1 2 0 a (8Kttl»J» 1 1 8 l> ) 
uFRKoififc. *2#>^2 4 O^flfjh-r**:, IS2# 
#12 0 OT*i»:»E#ftffl L4 < ft 40t?, 12 1: 
X 7 fc. #S K J: 0 ft 2 1 2 0 **h#« K#» 
lt^2#P 1 2 0 a*»PH"U?>*L&o 20 
[0 0 5 6] B*K. !2#P120a (8Ema» 1 1 
8 b) fcBBC** (J»T. Z<DU*m#t} t\tyJZ 0 ) 
Ji> ft2##l 2 0 bl$&frtV>%fBt&\zX. *)jj-C$>Z> 

ot% tt*i<ft^ m2ftfci 

2 0W\ 1 0 O^figlCJ: 

S J; ot\ 1 0 0 ftftom&ifiXtL 

[0057] ft is, *ni«ijgsgt?i±. xtuafti i 8 b 
i*. *»a*ifiinstK&»iftaHrtBi 1 8 e 30 
isi*c8tf-s* s Piij»«i 1 8 f tm-tzdizm&Lx^ 

&tti>tz^ m2 jffc 12 0 (|2#P120a) ti. 
l&jtiK&ffi 1 1 8 e fc*¥iie&ffi 1 1 8 f ^glSfi: 

ses^tLrv^o-c. n&izx *)m2ftfci 20m 

«K#»Lfc|Rfc. ft2#tel 2 0K«fc ^*¥aKSBl 
1 8 f (Dm&tf&hilk&ffltfib&o 

[0058] -e^-c. *n«s»»-cii. $sw.mmui 1 

8 e 1 1 8 f »)T*«Kft2 

##1 2 o*JR#^i■*IH]«^ca^^iRtt»l 1 8 g ^i£ 

[0 0 5 9] Sfc. 12 1 lift 2 ##1 2 0 >f 
1 8 d«»cat*L*ii:«:KFjhi-*»tt («4R) tf> 

[0 0 6 0] B*K. *HJfe?g!»-Cli. M#ff 1 1 9. 
1 2 0(i*CEPDM (^U> •'/Dt: , l/>. y*jL> 

[0 0 6 1 ] *HJS«fflU«***P*EItt^fttt 
[0 0 6 2] 1 . Sift*- K 50 
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or, i>v> 2 o o*^8Km*r*^tP7Koiajs (mi 

iftK-fe >*2 5 1 <7)fiS) T 1 iWJffciaKT o £l±o t 

[0063] m2tf>72 4 ozmmmt 

&Z-tlz£ *)j^>is>2 0 0*>?>SttHiLfcSiiao^*P7K 

1 OOfcftl&U 
^100 >^*#1 1 0) K«x.* 0 
[0 0 6 4] ft£. M^fiSTo <hli. ^>v>2 0 0 

[0 0 6 5] 2. 18«&*- K 

R#Kft2 #>/2 4 0 fc<?!)-C** 0 

[0 0 6 6] ZtllZ* *K >^ 2 0 OrtKUfcfflBr 

jKSixfcSSiao^iP**^^ v> 2 0 0 ix^O 
r% jl>v>2 0 0O««3IE*«*1-*££jFr§ 

ho 

[0 0 6 7] ttz, ^»*08IIC«fi:*oTli, 
>v>*&tt]tf*^^ 2 3 0 KifiK«)S5V*i&7k 

[0 0 6 8] 3. *Mc«8f*- K 

or. *^^>^ i o o^<bSEmi-&?&*p*coias (ft 

2»flMr>if2 5 2<Dtftmi&m) T2«figTo* 
itftofctS, ^2^>/2 4 0^M^^^)^t 

[0 0 6 9] ZfiKX «9, K«*- KlSKjSV^T, 

ffiLttlfttit^rlAtSj:, 

*a*SfBt* 1 0 OftK'RJfSftT -^>v>2 0 0rt 

v> 2 0 0<0««a<ES:*e>U«Jli--6ii:3i*-CS&o 
[0 0 7 0] ft£. KO|ftW^?>4W?>^ft J: 9 

tc. l 0(?5$tli, i>y>2 0 0fli:ff 

«£L#***P*fl:Ja±i:i-iitf. ta&5i:f»^iS 

[0 0 7 1 ] B^K. i>v>2 0 O^^itmi-^^iP 

[0 0 7 2] 4. ift*««p*- K 

KJi. i>v> 2 0 0#fPibL"CV>^ t ^ tlH^fT 
*ftMicti % i>v>fSfih^^(i»2sK 
>^2 4 0 SrflEjhLT***- KWf^*x. f>n/c^a<7> 

i%ip* * «SBr ik-t ^> o T* * ^> o 

[0 0 7 3] ^HjfcJ&JgOiRFaSra^&o 

[0 0 7 4 ] *«*»»UJ:ii», «K 2#ftl 1 
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9. 1 2 0i:ftfflt*»EOlril:J:or»K 2#P 
119a. 120a (SKAilK 118a. %ttia& 1 1 

8 b) zmmir&ox. i o oizmmx-rz 

i o o«Mi^«t^:t«^o 

[0 0 7 5] ¥Hk9>9 1 0 0**Ktt5>*ut!S2 

i£*P*IIIB&S 2I*K j.>v> 2 0 0^**Kltfc*Lrt:*l 

372 3 O^^vJi-^ 2 1 0O|£SS:3:lt&- 

<. ^5i^^i:»»u^ia^a7K*^>v>2 o o 

[0 0 7 6] £^T% 1 OliBfffftttKflE 

&MJ$L2tifz?>?*fol 1 0<opg& (IS l ^«M» 
1 1 3RX/m2^U^Ul 1 4*WAS*irt:*>** 
#1 1 OCO^PSS) tMi. ^ > ^ rt^**Wf«!fJi «S 

ji) zfrz-fizmmzm^r l$ ^-c, 20 

l 1 ri*£o|fcjftfi*±* 1 OOP8B^q>co&*t 

[0 0 7 7] * >?*ibl 1 Ortco&fcii. z&S 

1 0OT#1BU5i\ 1 Ofl^OS 

* 1 1 0 rt^OSlSiMN $ < & & * > * 

*#1 1 OOPfflSrRtttU*. ft«t*jPftfc*§v-**> 

^*^i 1 o<Dumz&w2>9 1 1 ort^oia 
jSJgavh s < £ ik ?>?*W \ 1 o<ouw>frh<r>Wit& 30 

[0078] (* 2 nifcj&so ^ 1 iiw^-ci*. » 2 

##1 2 O^ffli-^ISBE^J: *)m2ftfc\ 2 0 

^2##12 0KflMB + &#;fcfc<Dft9*v*K J: »K 
12^12 0 iPMHU 118gi X-Ttfh-f, 05C 
7jrr«t?U. 1 8 f HJtJ6+-5»tt {if 4 

vmt 1 2 1 <oUfr) KftfiLT Li ft*** & e 

[0 0 7 9] -t IT, « 2 1 2 0 ***¥il^SI5 1 1 40 
8 f \zHfc-i- Kffitt 1 2 1 \zfaW. 
1tZb, ^2#frl 2 0 IZ&^X^TkbtiMmhtlZ 
COT% ?&*p*^a*JSgL*^ § < o T L J 9 o 

[0 0 8 0] *H*6?B3Rt?li. i6i:^tJ:^ 

fc* &ffia&3Bl 1 8 e t*?iB»l 1 8 f ^SI 
»**^;M*att*l 1 8 f fcR*frfflKJRttSB 1 l 8 
gtlS:tt&£ £ ^2#^1 2 0 *C^ffl-r*ttBE^' 

<t 0*2*N*:i 2 0 1 1 8 gfflK^»nK&<t o 

^r^ii i 8 hZm-tZ>if4 K« l l 8 j £I£ttfc 

fcO"C*£ 0 50 
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[0 0 8 1] ZtUZX*)^ £2##1 2 0K*3V*T*&*P 
TKSKti^iK'bttrLSdi t *ffi±X£Z><DT?^ i££p;Jc 

[0 0 8 2] (* 3 Utt^S) ±a^«16JglK-C«i. m 
2##1 2 0 14. «ma&0-9*>^*^>^l 1 8rt<7> 
SSfflaeBl 1 8 bi:£KJitt^/:^ #l£Jfi^JgU4. 

0 7. 8 J: ^i:, » 2 1 2 0 li, ItBiBO 
9 1 0rt^ffi«i-*»2^>f ^ffl*tl 1 
4 fii:StLWOtftl»o 

[0 0 8 3] ZtUZX *K JRffiflS 1 1 8 g£J^ih-r*- 
fete, A^y>/1 1 8 

l 0 0O±T^fo]\hft^/h 

[0 0 8 4]^^. S2;uyMii4 (%uaft) 

OH^2#P120 aM^2^fP 1 2 0 a <t «9 Kii 
Dl 161 (±2r«J) d 2 f4. ^ 2 1 2 0 CO 

i£@^ffiD2 J: O/hS <K ?%*2#P1 2 0 aRtfft 
2 ^fP 1 2 0 a <t ^ V v > ^ 1 1 8 ffiO (T*«) <Ofi 
Sd3(t |2f#12 OOlgtftD 2 J: < * 

[0 0 8 5] i fc. ® 2 / U "fUtt 1 1 4*4. fOTO 

[0 0 8 6] ^(Dtztb, m2tf>72 4 0«ilT^ 
2#^1 2 OHiftff^ffiL^^itcii. H8tc^-TJ: 
9 «2#P 1 2 0 a^^/N^ v>^ 1 1 8fJi (T* 
fl) *C|fiJ*^»*P*li, S2#ftl2 0«*Snt 
»^/WySBl 1 8 dmizmtiZo H^^. H7i4H2 
#>7 P 2 4 0 **ff Jh LX m 1 . 2 119. 1201: 
«t *9##P 119a, 120 a**ffli:?>tt^ttffiSr*f 

[0087] (* 4 mmmm ^mmm^ m 9 tf^ 
•tx 0 \zm>xm& \ 1 5co^mp 1 1 5 aia^csfcmp 

1 1 5 a^«baLmi-^i%iP7K*®^^^^®^S|5*tl 2 

2 i&IStt-^ <J: b t>fc. -o«f^««*l 2 2 i:«-&|»jh« 
1 1 7 ^^^f >U^tCT— i£l$LMLtz1><DX$>2>a 
[0 0 8 8] m^UU 1 2 2(4. IttlP 1 1 5 

a frbmfc-*i£*mxtz&wizxmmn 1 1 5 a t 

-T-SififfitSB 1 2 2 a. a^igKBBl 2 2 ai^lioT 
iTLmPl 1 5al (T*«) \zJ&tfZ>bbi>{z^ Sffip 
1 1 5 a^^3f5e^fiSfeS:PBrfcfi:fi^TS£mP 1 1 5 a 

(Dftm^fflizm.-Dxmihn 1 1 5 a tad <t ^ t^^*t 
^ti^^R^i 2 2 bm^to-e, 22b 

1 1 7^Ktt^ttTV^ 0 

[0 0 8 9] 4*5. **1*»»-C*±. ttKffl 2 2a 
14. 1 9«SiPl 1 5 a*6fff3e^ttJtt± 

[0090] >xiz, ^mmwm^&wcz&^&o 
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[0 0 9 1] iC6T% >^<0^m^)i:^i> 

[0092] l^l, mnmmz'hz <i-&t, 9>9 

##1 1 OrttcrLA-r^^-iPTKi^v^t §tci± x pg|$ 

[0 0 9 3] ihCttUt, **MM-Ctt. i£i&8Bi 
2 2 aStf^rtSBl 2 2 b *»<b * 2>m=> v •fHt<om^» 
*t 1 2 2^»i£mPl 1 5 aJ5^lC^ttf>ttTV^(OT% 

v»i««tii, l 2 2 a(c«SSLr-e-oata*iai*« 
9 0° 4E|fijLfcffc, *F*3l$l 2 2 b K J: 

LJt#S|-eiS#IWJbKl 1 7 0T#*i:I4, 
[0 0 9 4] Wd ! oT, ±*r^«ilES:«IHw«|fiI$-* 
.£ .It StmPl 1 5 a^?>ISiO^|v> 20 

1 OrtW^*P***at#^ti-TLf d-t*KJk-C#S<D 

■c, gf&?>* i o oo-KSi&^jiriRjis-^-s-t^-e 

[0 0 9 5] £ 1 2 2 b »±> StffiP 115a 

O^SS^rS tcigor SKmP 115a SrS? -fc 7 KSfctt 
P>tL-Cv^co-C% ffittin 1 1 5 a©*j-l^g!:«ot 

mm-? >?*&i i oftvfttn&iimwztixLii 

[0 0 9 6] (^5*»ffi) *Sft»lli, B10U 30 
^-fi^lC, |2#P1 2 0 a<Od *>SI2##:1 2 
mf&i-ZUmz, %2ftfcl 2 0 tt2#Pl 20ai 
7l s B»&!rf 3 (##S:SB) 114a. 114 

. b $rmWtzi><?>X-$>2> 0 

[0 0 9 7] £, HI 1 0 ( a ) -Cltm 2 120# 
«tt*50t, 1 4 a (i^ffitfjK^fiESft, H 

I 0 (b) T?l±£2?Mfcl 2 OtfPimVir'jbZcDX^ # 

II 14 a (±R#tx-/^^®fiE$ttTV^ 0 
[0 0 9 8] *3dfc&K«>4MR*&<«. 

[0 0 9 9] » 2 1 2 0 d J: *) m 2 aC>T (stt# "<> 

3B) 1 1 4rffflcbtitzvtmAzio^xi±, mm?>? 

100 V^SBl 1 0) ftV>m±% 2 7& 1 1 4 
«H*2#ftl 2 0 Z>mZ (#P 12 0a) 

*>Lt|«i* 1 0 0J1-fciSc»S*t*o 

[oioo] Lfc^o-c, *%ffi&m<r>zt <> ^2# 

fl20t«2#P120 a himmiStiri> £i 
(##:-£§&) 114a- 114b SrKtJiUf* US 2 
1 2 0**»»-r*85fi:«)H»)6*fl[|^:Lr»«l3'>^ 1 0 

ort^t>^^>^ i o 09uz&m-r2>m<omzMm& 

* s fi< fc^COT-, mm?.>? 1 0 0<75l&filtg*j£frJi£ 50 
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[0101] 114a. 114b (Dimk\tm 

fti 2 ocon^^So^^-c^nifiv^ 
[oio2] (^oteoigifi^sg) ±mbmmmmx 

li, *1 , 2##1 1 9. 120^^ (E P DM) $S 

[0103] 2 fc. S£ 1 , 2 119, 120 VJ&Vi 
ti±^<DHife^tc^ $ ttfc^KRSSe $ *i*> i> <r>X\± 

[0104] ttz, ±.&<?>nifotem-ei±^ .ts*,*j-yr\ 
i sTBixrmi'U ?mt 1 1 3^<t t)te&ztitz9>? 

1 O^PSC^-V^ttl 1 OOT^filJKISilt 

<> ^Jxtf^vV^l 1 8RTf9>9&fol 1 0<D^ 
PgB£? >;**#1 1 0O±^ffltc@eMLT<> iv> 0 

[0105] ±^<ommsm-ci±. %n$7ktm 
1, 2#fti 19, 1 2 o tbmm^mmLxwtS:^ 

i&jEfcttrsj-r i , 2##ii9, i2 0KftUB 

[0 10 6] Ztilz&t)^ WtHK 2##1 1 

9. 1 2 ot<r>mm.mL*mm-tz>zt%<mfom&*m 

M&ZttfX'^ix, 

[0107] t'tz* i£±P* t m 1 s 2 119, 12 

<D®t)&\,**®.x.&t>*txffi,#.mmzfflm-r2>£o 

[0 10 8] ±a©»fitli, tAIKSi; 

[0 10 9] ±5E<0H*fe^!®-eJ±, *i, 2#^ 

119, 1 2 0l«i;EPDMSf*of:^, ^1,2 
^frl 19,12 0f±B>f5g?>3&iK i«0.T<btLlf 

y-yM%F<7) ; tcofa<DttKX'&Xi>£\,* 0 
[0110] ifc, *1, 2 frfc 119, 120 (DT&Wi 

i±fc<, R«», RttJK. Wim&^n+tofaWRvib^ 
Xi> X V-> 0 

[mi] ^^6 r )»i**s^^'ts^>^*n7k[iis&<o«^ 

[112] *l5WO»lH«6»]ffiU«4»«i^>^0*^; 
[0 3] *«HO*im&ffiCft«*!$5'>*C4fcJll 
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£ ti Z> i^SrkiS'&PSib&coiEffi El T * * e 
[14] *»W©m*»»»fc«4»l&*>*Kiiv» 

[13 5] ^99092^Si:ftifi^^^«ft 

Sr & w * fc * <o si w m t? * -s 0 

[116] *»WO»2|llBB3B»=«*»»^>^«>** 



16 

[119] *«93©»4£*»®K«4^*>*0«£: 

III o] 5 > ? 

I«H8-o»W] 

1 1 0"* 1 1 8-/^^v'>^ (/^y* 




116 

• 114 



116 



114 
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[041 ime] 




I 10 

'118:/V>i»? </t*7*») 



[B7] 
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[H8] 




(■> <h) 
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70 V Y-r<- i/ff)Wt% 

«ftl*)Om*liBinWlTi l#*b **P»)»«#UfliB«lWlTB i#» **5^ 

tt"f>v-rt ttfyy-rt 

*»*>m^uB»HriTa i#* »^ *fcj»i&J5iijTjJ3ft*rs#i4#«i 



